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PURPOSE: To reduce the scale of the hardware for 
edge quantity calculation and MTF correction processing 
and to improve the image quality of a low contrast 
character part. 

CONSTITUTION: A filtering arithmetic section 2 
calculates an edge quantity of a pixel in question in a 
line buffer 1 and an edge quantity conversion table 3 
converts the calculated edge quantity into a 1st bit shift 
quantity. A pixel density conversion table 4 converts the 
density of the pixel in question into a 2nd shift quantity, 
and a shift quantity selection section 5 compares the 
1st shift quantity and the 2nd shift quantity and selects 
a smaller shift quantity to provide an output of the 
selected shift quantity. A barrel shifter 6 shifts bits of 
the edge quantity by the shift quantity selected by the 
shift quantity selection section 5 and an adder 7 adds 
the bit shift result and the density of the pixel in 
question. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] The picture signal art characterized by reading a manuscript as a digital image signal, 
calculating the amount of edges of this attention pixel in the picture signal art which controls the 
spatial high frequency component of this picture signal accommodative, and outputs it based on 
the concentration difference of the attention pixel which constitutes said image, and its 
circumference pixel, and controlling the spatial high frequency component of this attention pixel 
based on the concentration of this amount of edges, and this attention pixel. 
[Claim 2] The picture signal art according to claim 1 characterized by emphasizing a spatial high 
frequency component when the amount of edges of said attention pixel is large. 
[Claim 3] The picture signal art according to claim 1 characterized by emphasizing a spatial high 
frequency component when the concentration of said attention pixel is low concentration. 
[Claim 4] In the picture signal processor equipped with a means to read a manuscript as a digital 
image signal, and a means to control whenever [ emphasis / which emphasizes the spatial high 
frequency component of this picture signal ] accommodative, and to output it A means to 
compute the amount of edges of this attention pixel based on the concentration difference of 
the attention pixel which constitutes said image, and its circumference pixel, 1st means to 
change the computed this amount of edges into whenever [ emphasis ], and 2nd means to 
change the concentration of this attention pixel into whenever [ emphasis ], The picture signal 
processor characterized by having a means to determine whenever [ emphasis ] from this 1st 
and 2nd means, and a means to emphasize the edge of said attention pixel according to 
whenever [ emphasis / which was this determined ]. 

[Claim 5] A means to read a manuscript as a digital image signal, and a means to divide this 
picture signal into an alphabetic character field or a photograph field, In the picture signal 
processor equipped with a means to control whenever [ emphasis / which emphasizes the 
spatial high frequency component of this picture signal ] accommodative, and to output it The 
object for alphabetic characters and the amount extract means of edges for photographs of 
computing the amount of edges of this attention pixel based on the concentration difference of 
the attention pixel which constitutes said image, and its circumference pixel, Whenever 
[ emphasis / of ** the 1st the object for alphabetic characters which changes the computed this 
amount of edges into whenever / emphasis /, and for photographs ] A conversion means, 
Whenever [ emphasis / of ** the 2nd the object for alphabetic characters which changes the 
concentration of this attention pixel into whenever / emphasis /, and for photographs ] A 
conversion means, A means to choose a conversion means according to the separation result of 
said separation means whenever [ 1st / this object for alphabetic characters, or for 
photographs / ** /, and emphasis / of ** a 2nd ], The picture signal processor characterized by 
having a means to determine whenever [ emphasis ] from a conversion means, and a means to 
emphasize the edge of said attention pixel according to whenever [ emphasis / which was this 
determined ], whenever [ this emphasis / of the 1st selected and ** a 2nd ]. 

[Claim 6] In the picture signal processor equipped with a means to read a manuscript as a digital 
image signal, and a means to control the spatial high frequency component of this picture signal 
accommodative, and to output it When the concentration value of each pixel which constitutes 
said image is expressed by two or more bits and high concentration supports the most significant 
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bit side, A means to compute the amount of edges of this attention pixel based on the 
concentration difference of an attention pixel and its circumference pixel, 1st means to generate 
the 1st shift amount according to the computed this amount of edges, 2nd means to generate 
the 2nd shift amount according to the concentration of this attention pixel, The picture signal 
processor characterized by having a means to choose this 1st or 2nd means, and a means by 
which shift only the this chosen shift amount to a least significant bit side, and it adds the 
concentration value of said attention pixel to the concentration value of said attention pixel. 
[Claim 7] Said 1st means is a picture signal processor according to claim 6 characterized by a 
shift amount having a small property, so that the amount of edges of an attention pixel is large. 
[Claim 8] Said 2nd means is a picture signal processor according to claim 6 characterized by a 
shift amount having a small property, so that the concentration of an attention pixel is low. 
[Claim 9] It is the picture signal processor according to claim 7 characterized [ when the amount 
of edges of an attention pixel takes a negative value, and ] by the shift amount in negative having 
a large property compared with the shift amount in forward, as for said 1st means when taking a 
forward value, and the absolute value is equivalent. 

[Claim 10] Said selection means is a picture signal processor according to claim 6 characterized 
by choosing any or a small shift amount among said 1st and 2nd shift amount. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the picture signal art and equipment which 
raised the image quality of the output image in digital-image-processing equipments, such as a 
digital process copying machine and facsimile. 
[0002] 

[Description of the Prior Art] In order to raise the repeatability of an alphabetic character 
manuscript and a photograph manuscript in digital-image-processing equipments, such as a 
digital process copying machine and facsimile, from the former, the optimal processing for each 
field of a manuscript is performed. That is, to a photograph manuscript, in order to prevent 
generating of moire, data smoothing by the low pass filter is performed, moreover, since dotage 
arises in the image of the edge section of the alphabetic character for which resolution is 
needed by this data smoothing etc., the spatial high frequency component of an image is 
emphasized and MTF (Modulation Transfer Function) amendment processing in which obtain the 
alphabetic character edge section etc. and it is made to come up is performed. 
[0003] If MTF amendment processing is performed to the whole image surface as described 
above, the smooth part of concentration change as which gradation nature is required of image 
reappearance is emphasized, it will become the sensibility with which the output image was 
rough, or in the dot photograph section etc., the image data of a processing object and the 
periodicity of MTF amendment processing will interfere, and new moire will occur. 
[0004] In addition, it is as follows when the technique in which this kind is related is illustrated. 
So that it may have the translation table for edge enhancement which changes the output of the 
filter for smooth, the translation table for smooth, the filter for edge detection, and the filter for 
edge detection and a photograph manuscript and an alphabetic character manuscript can 
reappear as it is The separate parameter which performs data smoothing and emphasis 
processing of an edge of a noise, removal of a halftone dot component, etc. is formed. The image 
quality control system of the image processing system which controlled the parameter by the 
picture signal and the mode (JP,3~88478,A), The image-processing method which performs 
nonlinear edge compensation according to whenever [ edge ], and was made to perform the 
optimal edge enhancement for an image (JP,61~261 966,A), There is an image processing system 
(JP,2~148973,A) which carries out edge enhancement proper to all concentration regions by 
oppressing the amount of edges below predetermined magnitude, and carrying out adjustable 
control of the amount of edges of predetermined magnitude soon according to picture signal 
level. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to solve the opposite problem in an image 
processing which was described above, previously, these people computed the amount of edges 
of an attention pixel as characteristic quantity which expresses the smoothness of attention 
pixel data, and edge-likeness in Japanese Patent Application No. No. 300898 [ four to ], and 
proposed the digital color picture regenerative apparatus which the pixel with the larger amount 
of edges controlled to strengthen MTF amendment processing. 

[0006] However, with this equipment, since the hardware for the amount calculation of edges and 
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the hardware for MTF amendment processing were prepared independently, respectively, there 
was a problem that circuitry became complicated. Moreover, since MTF amendment processing 
was controlled only by the amount of edges of image data, use of the concentration information 
which each pixel has was inadequate. 

[0007] By the way, in order to improve the repeatability of the manuscript with which an 
alphabetic character, a halftone dot, and a photograph are intermingled, image area separation of 
the manuscript field is carried out any of an alphabetic character field, a halftone dot field, and a 
photograph field they are, and the image processing system equipped with the image area 
separation technology which was made to perform the optimal processing (for it to be processing 
of the Takashina tonality to processing of high resolution and a pattern to an alphabetic 
character) for each field is proposed variously. 

[0008] However, in the conventional image area separation technology, it does not dissociate as 
an alphabetic character manuscript, but a low contrast alphabetic character is usually separated 
as a photograph manuscript. Therefore, there was a problem of a playback output having been 
carried out as an alphabetic character which a high frequency component was not amended 
since only data smoothing was performed to the low contrast alphabetic character, consequently 
became blurred, and becoming decipherment impossible. 

[0009] The purpose of this invention is to offer the picture signal art and equipment which the 
hardware scale in the amount calculation of edges or MTF amendment processing is made small, 
and can acquire good image quality with a simple configuration. 

[0010] the inside of the image with which suitable MTF amendment processing is not performed 
in many cases in adaptation processing according [ other purposes of this invention ] to the 
amount of edges using the concentration information on each pixel in addition to the amount of 
edges of image data — low — it is in offering the picture signal art and equipment which improve 
the image quality of the contrast alphabetic character section. 

[0011] Using an image area separation result, the purpose of further others of this invention 
performs respectively optimal MTF amendment processing to a photograph manuscript and an 
alphabetic character manuscript, and is to offer the picture signal art and equipment which 
raised the image quality of an output image. 
[0012] 

[Means for Solving the Problem] In order to attain said each purpose, in invention according to 
claim 1 In the picture signal art which reads a manuscript as a digital image signal, controls the 
spatial high frequency component of this picture signal accommodative, and outputs it The 
amount of edges of this attention pixel is calculated based on the concentration difference of 
the attention pixel which constitutes said image, and its circumference pixel, and it is 
characterized by controlling the spatial high frequency component of this attention pixel based 
on the concentration of this amount of edges, and this attention pixel. 

[0013] In invention according to claim 2, when the amount of edges of said attention pixel is 
large, it is characterized by emphasizing a spatial high frequency component. 
[0014] In invention according to claim 3, when the concentration of said attention pixel is low 
concentration, it is characterized by emphasizing a spatial high frequency component. 
[0015] In the picture signal processor equipped with a means to read a manuscript as a digital 
image signal, and a means to control whenever [ emphasis / which emphasizes the spatial high 
frequency component of this picture signal ] accommodative, and to output it, in invention 
according to claim 4 A means to compute the amount of edges of this attention pixel based on 
the concentration difference of the attention pixel which constitutes said image, and its 
circumference pixel, It is characterized by having 1st means to change the computed this 
amount of edges into whenever [ emphasis 1 2nd means to change the concentration of this 
attention pixel into whenever [ emphasis ], a means to determine whenever [ emphasis ] from 
this 1st and 2nd means, and a means to emphasize the edge of said attention pixel according to 
whenever [ emphasis / which was this determined ]. 

[0016] A means to read a manuscript as a digital image signal in invention according to claim 5, 
In the picture signal processor equipped with a means to divide this picture signal into an 
alphabetic character field or a photograph field, and a means to control whenever [ emphasis / 
which emphasizes the spatial high frequency component of this picture signal ] accommodative, 
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and to output it The object for alphabetic characters and the amount extract means of edges for 
photographs of computing the amount of edges of this attention pixel based on the 
concentration difference of the attention pixel which constitutes said image, and its 
circumference pixel, Whenever [ emphasis / of ** the 1st the object for alphabetic characters 
which changes the computed this amount of edges into whenever / emphasis /, and for 
photographs ] A conversion means, Whenever [ emphasis / of ** the 2nd the object for 
alphabetic characters which changes the concentration of this attention pixel into whenever / 
emphasis /, and for photographs ] A conversion means, A means to choose a conversion means 
according to the separation result of said separation means whenever [ 1st / this object for 
alphabetic characters, or for photographs / ** /, and emphasis / of ** a 2nd 3, It is 
characterized by having a means to determine whenever [ emphasis ] from a conversion means, 
and a means to emphasize the edge of said attention pixel according to whenever [ emphasis / 
which was this determined ], whenever [ this emphasis / of the 1st selected and ** a 2nd ]. 
[0017] In the picture signal processor equipped with a means to read a manuscript as a digital 
image signal, and a means to control the spatial high frequency component of this picture signal 
accommodative, and to output it, in invention according to claim 6 When the concentration value 
of each pixel which constitutes said image is expressed by two or more bits and high 
concentration supports the most significant bit side, A means to compute the amount of edges 
of this attention pixel based on the concentration difference of an attention pixel and its 
circumference pixel, 1st means to generate the 1st shift amount according to the computed this 
amount of edges, 2nd means to generate the 2nd shift amount according to the concentration of 
this attention pixel, It is characterized by having a means to choose this 1st or 2nd means, and a 
means by which shift only the this chosen shift amount to a least significant bit side, and it adds 
the concentration value of said attention pixel to the concentration value of said attention pixel. 
[0018] In invention according to claim 7, said 1st means is characterized by a shift amount 
having a small property, so that the amount of edges of an attention pixel is large. 
[0019] In invention according to claim 8, said 2nd means is characterized by a shift amount 
having a small property, so that the concentration of an attention pixel is low. 
[0020] In invention according to claim 9, when taking a forward value, and the absolute value is 
equivalent, said 1st means is characterized [ when the amount of edges of an attention pixel 
takes a negative value, and ] by the shift amount in negative having a large property compared 
with the shift amount in forward. 

[0021] In invention according to claim 10, said selection means is characterized by choosing any 

or a small shift amount among said 1st and 2nd shift amount. 

[0022] 

[Function] In one example of this invention, in order to perform MTF amendment processing 
accommodative based on the amount of edges and concentration of an attention pixel, the 
gradation nature in input image data controls MTF amendment processing to a required pixel, 
performs MTF amendment processing according to pixel concentration to the pixel which needs 
resolution, and raises the image quality of an output image. Moreover, MTF amendment 
processing is performed accommodative also about the alphabetic character section of low 
contrast with the small amount of edges with low concentration, and the repeatability of the 
alphabetic character edge of low contrast is raised. 
[0023] 

[Example] Hereafter, one example of this invention is concretely explained using a drawing. 
<Example 1> Drawing 1 shows the configuration of the example 1 of this invention. The input 
image line buffer into which, as for 1, image data is inputted in drawing, The filtering operation 
part to which 2 computes the amount of edges of the attention pixel in a line buffer, The amount 
translation table of edges which calculates the 1st shift amount corresponding to the amount of 
edges by which 3 was computed by filtering operation part, The pixel concentration translation 
table which calculates the 2nd shift amount corresponding to the concentration of an attention 
pixel in 4, The shift-amount selection section which 5 measures the 1st shift amount and the 
2nd shift amount, and chooses and outputs the smaller one, the barrel shifter to which only the 
shift amount to which 6 is outputted from the shift-amount selection section carries out the bit 
shift of the amount of edges, and 7 are the result which carried out the bit shift, and an adder 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/12/27 



adding attention pixel concentration. 

[0024] A manuscript is read by picture input devices, such as an image scanner which is not 
illustrated, and an analog signal is acquired by them. In the A/D-conversion section which is not 
illustrated, this is changed into a digital signal, the concentration of each pixel is expressed by 8 
bits (256 gradation), and it is inputted into a line buffer 1. This example explains below as a thing 
whose pixel concentration 0 (white) is LSB (least significant bit) and whose pixel concentration 
255 (black) is MSB (most significant bit). 

[0025] A line buffer 1 consists of FIFO (FIFO memory) which stores the image data for three 
lines, and the amount of edges of an attention pixel (P) is computed by the filtering operation 
part 2, shifting to the 1 -pixel right. That is, the filtering operation part 2 performs spatial filter 
processing which computes the amount of edges of an attention pixel by performing the 
operation of the subject-copy image data of 3x3 and the filter coefficient which are stored in 
three line buffers 1. 

[0026] Drawing 2 (a), (b), and (c) show the example of the filter factor of a high-pass filter. This 
filter is constituted so that the operation by the high-pass filter without a normalize from which 
the sum total of a filter factor is set to 0 may be performed. 

[0027] Usually, although filtering which determines the value of an attention pixel is called for by 
taking the sum about 3x3 pixels in the product of the pixel value of subject-copy image data, and 
the multiplier of the filter corresponding to it, since a multiplier is used, a hardware scale 
becomes large. 

[0028] Then, in the filtering operation part 2 of this invention, hardware is simplified by 
constituting with a shifter and an adder. Since the filter coefficient corresponding to an attention 
pixel is "64" when drawing 2 (a) is used as a filter, 6 bit shifts of the data of an attention pixel 
are carried out to the MSB side. Similarly, 4 bit shifts of the four pixel data in the location 
corresponding to a filter coefficient are carried out to the MSB side, respectively. And since a 
filter coefficient "16" is negative, from the attention pixel data after 6 bit shifts, by subtracting 
the near pixel data after 4 bit shifts, the filtering operation to which the filter coefficient of 
drawing 2 (a) corresponds is performed, and the amount of edges about an attention pixel is 
computed. 

[0029] Since all the filter factors shown in drawing 2 are the exponentiations of 2 and it is a 
high-pass filter without the normalize from which the sum total of a filter factor is set to 0, the 
filtering operation part 2 of this invention becomes possible [ constituting only from a shifter 
which is simple hardware, and an adder ], without using a multiplier. 

[0030] The amount translation table 3 of edges is a translation table which changes into the 
predetermined amount of bit shifts the amount of edges of the attention pixel computed by the 
filtering operation part 2 (extract). Drawing 3 shows the example of a configuration of the amount 
translation table of edges. The amount translation table of edges of this invention is constituted 
so that the absolute value of the amount of edges is large, and the corresponding amount of bit 
shifts may become small. 

[0031] For this reason, since the pixel of the edge section of the alphabetic character in which 
resolution is demanded has the large amount of edges, the amount of bit shifts of the amount 
translation table of edges becomes small, strong MTF amendment processing is performed to a 
pixel signal, and the resolution in an output image increases it, so that it may mention later. 
[0032] On the other hand, since the amount of edges becomes small to the pixel of the gradation 
image sections, such as a pattern (a photograph, halftone dot) as which gradation nature is 
required, the amount of bit shifts of the amount translation table of edges becomes large, the 
MTF amendment processing to a pixel signal is controlled, and generating of the rough deposit in 
an output image is suppressed. 

[0033] Moreover, in general MTF amendment processing, the white omission of an image may 
occur to the attention pixel of the location which changes to low concentration from the high 
concentration by which the amount of edges which exists in the profile section of an alphabetic 
character etc. is computed as a negative value. 

[0034] In order that the amount translation table of edges of this invention may prevent the 
white omission of the image generated by the above-mentioned MTF amendment processing, the 
shift amount is constituted by asymmetry (nonlinear) about the sign of the amount of edges. 
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That is, when the absolute value of the amount of edges of an attention pixel is 255, for example, 
as it is shown, even if the absolute value of the amount of edges is equivalent, the white 
omission of the image in which "4" and the shift amount in negative are "5", a shift amount in 
case the amount of edges is forward is set so that the value of the amount of bit shifts in 
negative may become large, therefore MTF amendment processing generates it by MTF 
amendment processing by becoming weak is prevented. 

[0035] The pixel concentration translation table 4 is a translation table which changes the 
concentration of an attention pixel into the predetermined amount of bit shifts, and when the 
concentration of an attention pixel is low, it is constituted so that the amount of bit shifts may 
become small. Drawing 4 shows the example of a configuration of a pixel concentration 
translation table. 

[0036] Since it is constituted as the pixel concentration translation table 4 described above and 
the corresponding amount of bit shifts is small when the concentration of an attention pixel is 
low, the amount of edges added to subject-copy image data becomes large, strong MTF 
amendment processing is performed to a pixel signal, and the resolution of the attention pixel in 
an output image increases. In addition, on the table of drawing 4 , when the concentration of an 
attention pixel is 31 or more, since pixel data are 8 bits, the shift amount 10 means the non- 
changed output substantially. 

[0037] The shift-amount selection section 5 measures the amount of bit shifts based on the 
amount of edges of an attention pixel, and the amount of bit shifts based on the concentration of 
an attention pixel, and outputs the smaller one as an output shift. Selection of this shift amount 
is performed in order to choose stronger MTF amendment processing among the MTF 
amendment processing based on the amount of edges of an attention pixel, and the MTF 
amendment processing based on the pixel concentration of an attention pixel. 
[0038] As for barrel shifter 6, only the output shift amount chosen in the shift-amount selection 
section 5 carries out the bit shift of the amount of edges of the attention pixel computed by the 
filtering operation part 2 to the LSB side. The division of the value of the amount of edges of an 
attention pixel is done as a result of the bit shift of this amount of edges, for example, when an 
output shift amount is 2, the amount of edges of an attention pixel decreases to one fourth. 
[0039] An adder 7 adds the value (that is, value of the amount of edges of the attention pixel to 
which the bit shift only of the amount of bit shifts defined with the amount translation table of 
edges and the pixel concentration translation table was carried out) and attention pixel data of 
the amount of edges of the attention pixel by which the bit shift was carried out by barrel shifter 
6. Thereby, MTF amendment processing in which the concentration of attention pixel data is 
emphasized is performed. 

[0040] Th us, in this example, addition processing with the bit shift of the amount of edges of an 
attention pixel and attention pixel data can realize MTF amendment processing, without using a 
multiplier, since the configuration which adds the value which carried out the bit shift of the 
amount of edges of an attention pixel to attention pixel data is taken. Moreover, by the 
configuration of a translation table, since such strong MTF amendment processing that the 
amount of edges of an attention pixel is large is performed and such strong MTF amendment 
processing that attention pixel concentration is low is performed, the suitable MTF amendment 
processing of the amount of edges is especially attained also to a small pixel by low 
concentration. 

[0041] Hereafter, actuation of this invention is explained. The address in image data computes 
the amount A of edges defined by the following formulas to the concentration G of the attention 
pixel Gxy of (x, y) by the filtering operation part 2 performing a filtering operation with a high- 
pass filter Eij (step 101). 

A=22EI j G (x- 1 , y- j ) 

i j 

Based on the amount A of edges calculated at step 101, the shift amount S1 corresponding to 
the amount of edges of an attention pixel is calculated with reference to the amount translation 
table 3 of edges (step 102). Based on the concentration G of an attention pixel, the shift amount 
S2 corresponding to the concentration of an attention pixel is calculated with reference to the 
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pixel concentration translation table 4 (step 103). A shift amount S1 and a shift amount S2 are 
measured, and a small value is chosen as output shift-amount S (step 104). 

[0042] Edge enhancement processing only whose output shift-amount S carries out the bit shift 
of the amount A of edges, and applies it to attention pixel concentration is performed. At this 
time, the output value Fxy of attention pixel data is Fxy=G+A»S. (A»S:A is shifted to the S bit 
LSB side) (step 105) . x and y are updated, and if it has not ended, return processing is again 
repeated to step 101 (step 106). 

[0043] Although the ab ove-mentioned example explained the case where the pixel concentration 
0 corresponded to LSB and the pixel concentration 255 corresponded to MSB, it becomes a 
setup with the direction contrary to the configuration of the example which did not need to say 
that the direction of a bit shift would become opposite if that relation is made reverse by setup 
of an image processing system, and also described the configuration of each translation table 
above in this case of a bit shift mentioned above. That is, the amount translation table of edges 
is constituted so that it may have the property which is large, and a pixel concentration 
translation table is constituted so that it may have the property which is large. 
[0044] <Example 2> Drawing 5 is the processing flow chart of an example 2. First, the amount of 
edges of an attention pixel is calculated at step 201. Specifically, the addition with weight of 
attention pixel concentration and its circumference pixel concentration performs. For example, 
addition with weight is performed using the multiplier shown in drawing 6 . That is, the amount of 
edges of an attention pixel is calculated by adding the circumference pixel concentration value 
(what was doubled -one) of eight pieces to the value which doubled the concentration of an 
attention pixel eight. 

[0045] Subsequently, at step 202, it asks for whenever [ emphasis / which emphasizes a spatial 
high frequency component ] (whenever [ henceforth, emphasis ]) according to the amount of 
edges, and attention pixel concentration. Also whenever [ emphasis ] will become large if the 
amount of edges increases. Moreover, whenever [ emphasis ] is enlarged also when attention 
pixel concentration is low. It asks for whenever [ emphasis ] using a function or a table which 
fulfills these conditions. Drawing 7 is the example of a configuration of a translation table 
whenever [ emphasis / of this invention ]. In drawing 7 , whenever [ emphasis ] is enlarged, so 
that the absolute value of the amount of edges is large, and priority is given to a value with 
whenever [ emphasis / larger when the absolute value of for example, the amount of edges is / 
attention pixel concentration / 10-30 in 100 ]. 

[0046] As for what has the few amount of edges, whenever [ emphasis ] becomes small like a 
low contrast alphabetic character only by changing whenever [ emphasis ] according to the 
amount of edges. Consequently, the edge of a playback image may fade and it may become the 
alphabetic character which cannot be deciphered. So, in this invention, in order to improve the 
repeatability of the low contrast alphabetic character of the highlights section in parallel to 
determining whenever [ emphasis ] according to the conventional amount of edges, some edges 
are emphasized also about the low concentration section (attention pixel concentration is 10- 
30). A good low contrast alphabetic character is reproduced by this. In addition, in drawing 7 , the 
reason attention pixel concentration is 10-30 instead of 0-30 is for not emphasizing a natural 
complexion noise etc. 

[0047] And finally at step 203, edge enhancement is performed to an attention pixel. For 
example, whenever [ emphasis / which was computed at step 202 ] is spent on the amount of 
edges calculated at step 201, and it superimposes on it at attention pixel concentration. The 
above processing is in all pixels and it is intermediary ****. 

[0048] Drawing 8 shows the 1st configuration which realizes processing ( drawing 5 ) of above- 
mentioned this invention. Pixel concentration data (the thing read from the CCD component etc. 
or thing to which further predetermined processing was carried out) are stored in the line buffer 
21. the amount extract section 22 of edges — the concentration of an attention pixel and a 
circumference pixel — it asks for difference and it is outputted as an amount of edges. Next, the 
amount of edges is changed into whenever [ emphasis ] using the table 23 which changes the 
amount of edges into whenever [ emphasis ]. Moreover, attention pixel concentration is changed 
into whenever [ emphasis ] using a table 24 also about attention pixel concentration. 
[0049] The edge strong furniture decision section 25 chooses whenever [ any or large 
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emphasis ] from whenever [ both emphasis ], and determines whenever [ final emphasis ]. The 
edge enhancement section 26 uses a high-pass filter (emphasis filter) as shown in drawing 9 
according to whenever [ emphasis ] properly. That is, the spatial high frequency component of an 
attention pixel will be emphasized, so that whenever [ emphasis ] is large. 

[0050] Drawing 10 shows the 2nd configuration which realizes the above-mentioned processing 
of drawingji . In this configuration, the amount extract section of edges, the table which changes 
the amount of edges into whenever [ emphasis ], and the table which changes attention pixel 
concentration into whenever [ emphasis ] are prepared in the object for alphabetic characters, 
and photographs, respectively, and chooses those any they are according to the result of image 
area separation. 

[0051] The amount extract sections 33 and 34 of edges extract an alphabetic character and the 
amount of edges of a photograph from attention pixel concentration and circumference pixel 
concentration like the 1st configuration mentioned above, respectively. In addition, the filter 
shape of the edge extract sections 33 and 34 is set up so that a character mode may tend to 
detect a high frequency component and it may consist of photograph mode. Moreover, as the 
separation approach of the image area separation section 32, it is a 1992 Institute of Image 
Electronics Engineers of Japan annual meeting draft, for example. Drawing 1 or the "image area 
separation method of alphabetic character / pattern (halftone dot, photograph) mixture image" 
Institute of Electronics, Information and Communication Engineers paper magazine of 40 pp 183- 
186 The approach of a publication is used in Vol.J75-DII No.1 pp39~47 1992 year 1 month. 
[0052] The tables 35 and 36 which change the amount of edges into whenever [ emphasis ] 
output whenever [ according to the amount of edges / emphasis ]. Tables 35 and 36 are set up 
so that there are many amounts of edges, and also whenever [ emphasis ] may become large. 
Moreover, according to the separation result of the image area separation section 32, a 
translation table is used properly. With the configuration of drawing, the output of a table is 
chosen according to the case where it is in the case where SUITCHI 37 is a character mode, and 
photograph mode. Whenever [ emphasis ] is set up in a character mode and whenever 
[ emphasis ] is more greatly set up more smallish in photograph mode. Thus, at the character 
mode, by emphasizing an edge, it became the alphabetic character (it carried out distinctly 
clearly) image to which MERIHARI was attached, and generating of unnaturalness or moire is 
prevented by weakening whenever [ emphasis ] in photograph mode. 
[0053] The tables 38 and 39 which change attention pixel concentration into whenever 
[ emphasis ] output whenever [ according to attention pixel concentration / emphasis ]. Here, 
only when concentration is low, tables 38 and 39 are set up so that whenever [ emphasis ] may 
become large, and in photograph mode, they are set up at the character mode so that it may not 
emphasize, and low concentration may be emphasized. And according to an image area 
separation result, a translation table is used properly. Namely, the output of a table 38 was 
chosen at the time of a character mode as a result of separation, and SUITCHI 40 has chosen 
the output of a table 39 at the time of photograph mode. 

[0054] The edge strong furniture decision section 41 determines whenever [ final emphasis ] 
from whenever [ these two emphasis ]. For example, the larger one of whenever [ emphasis ] is 
considered as whenever [ final emphasis ]. And the edge enhancement section 42 performs edge 
enhancement according to whenever [ emphasis ]. For example, only the amount according to 
whenever [ emphasis ] amplifies the amount of edges, is superimposed on attention pixel 
concentration, and is outputted as new pixel concentration. 

[0055] Dj^vinjgjLl shows the 3rd configuration which realizes the above-mentioned processing 
of drawing 5 . In drawing, like the example 1, the input image line buffer into which image data is 
inputted, and 52 are the amount extract sections of edges which extract the amount of edges of 
the attention pixel in a line buffer, and the low pass filter 54 and SUITCHI 55 other than the 
filtering operation part 53 explained in the example 1 are prepared by 51. 
[0056] The filtering operation part 53 performs spatial filter processing which computes the 
amount of edges of an attention pixel by performing the operation of the subject-copy image 
data (P is the attention pixel) of 3x3 and the filter coefficient which are stored in three line 
buffers 51 like an example 1. As a filter factor, the high-pass filter shown in drawin g 2 (a) is 
used. This filter is constituted so that the operation by the high-pass filter without a normalize 
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from which the sum total of a filter factor is set to 0 may be performed, and it is simplifying 
hardware by constituting with a shifter and an adder in the filtering operation part 53. Since the 
filtering operation at the time of using drawing 2 (a) as a filter is the same as that of what was 
explained in the example 1, explanation is omitted. 

[0057] Although the amount extract section 52 of edges extracts the amount of edges from 
attention pixel concentration and circumference pixel concentration, it changes the mode 
according to the separation result of the image area separation section 56 at this time. That is, 
with the configuration of this example, when the high-pass filter mentioned above detects a high 
frequency component and it is further judged with photograph mode as a result of image area 
separation, SUITCHI 55 chooses and outputs the amount of edges which carried out the cascade 
connection of the low pass filter 54. This low pass filter 54 is for removing the periodicity of the 
halftone dot on which the amount of edges was overlapped, and controlling generating of moire. 
On the other hand, when judged with a character mode, since there is no periodic component of 
a halftone dot, it chooses the output (that is, output of the filtering operation part 53 which does 
not mind a low pass filter) of a high-pass filter, and makes it the amount of edges. In addition, as 
a low pass filter for photograph modes, the thing of the multiplier of drawing 12 is used, for 
example. 

[0058] The table showing the amount of edges in drawing 14 as d rawin g 13 and an object for 
photographs, for example as an object for alphabetic characters as tables 57 and 58 changed 
into whenever [ emphasis ] is used. And when an image area separation result is an alphabetic 
character, SUITCHI 59 chooses the output changed on the table 57 for alphabetic characters, 
and chooses the output changed on the table 58 for photographs at the time of a photograph. 
Furthermore, according to an image area separation result, SUITCHI 62 chooses the output 
changed on the tables 60 and 61 for the object for alphabetic characters, and photographs, for 
example, respectively, using drawing 15 and 16 as tables 60 and 61 which change attention pixel 
concentration into whenever [ emphasis ]. 

[0059] The edge strong furniture decision section 63 determines whenever [ final emphasis ] 
from whenever [ these two emphasis ]. With the configuration of this example, the smaller one of 
whenever [ emphasis ] is considered as whenever [ final emphasis ]. That is, such a spatial high 
frequency component will be emphasized in this example that the figure of whenever 
[ emphasis ] is small. This is because the LSB side (to that is, direction whose emphasis 
decreases) shift is carried out an outputted part of the decision section 63 whenever 
[ emphasis ] by the barrel shifter 65 in the edge enhancement section 64 and it superimposes on 
attention pixel concentration like the example 1 mentioned above. Therefore, in a table ( dr a wing 
13 , 14, 15, 16), such a spatial high frequency component that the figure of whenever 
[ emphasis ] is small will be emphasized, in the table for the character modes of drawing 15, no 
matter it may be what concentration, it does not emphasize, but in the table for the photograph 
modes of draw ing 1 6 , when concentration is 8-31, 4 is emphasized whenever [ emphasis ]. 
Moreover, 10 does not have parenchyma top edge enhancement whenever [ emphasis ]. 
[0060] The edge enhancement section 64 performs edge enhancement according to whenever 
[ emphasis ]. Only whenever [ emphasis ] shifts the amount of edges to the LSB side by barrel 
shifter 65, and with an adder 66, it superimposes on the concentration G of the attention pixel P, 
and outputs as new pixel concentration. 
[0061] 

[Effect of the Invention] As mentioned above, since the spatial high frequency component is 
controlled accommodative based on the amount of edges and concentration of an attention pixel 
according to invention according to claim 1 as explained, a high definition playback image can be 
obtained and, moreover, the repeatability of a low contrast alphabetic character becomes good. 
[0062] According to invention of claim 2 and seven publications, since MTF amendment 
processing according to the magnitude of the amount of edges of an attention pixel is performed, 
the edge section of the alphabetic character for which resolution is needed is reproduced 
distinctly, it reappears smoothly and the photograph for which gradation nature is needed can 
acquire good image quality. 

[0063] According to invention of claim 3 and eight publications, even when an attention pixel is a 
low concentration pixel and it is the pixel of a low contrast part with the small amount of edges, 
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suitable MTF processing is performed, the resolution of a low contrast alphabetic character 
improves, and image quality improves. 

[0064] Since MTF amendment processing be perform accommodative based on information and 
concentration information whenever [ edge / of an attention pixel ] by one filtering operation and 
table conversion of attention pixel data at the same time according to invention of claims 4 and 
6 and ten publications it share-ize the amount extract filter of edges, and an MTF filter (high- 
pass filter) and make a hardware scale small, the MTF amendment processing according to the 
description of an attention pixel be attain, and the quality of an output image improve. 
[0065] According to invention according to claim 5, since it has the image area separation 
means, MTF amendment processing of a photograph manuscript and the alphabetic character 
manuscript is carried out in the respectively optimal condition, and a photograph and the 
manuscript with which the alphabetic character was intermingled are also reproduced good. 
[0066] According to invention according to claim 9, the white omission of the image produced in 
the profile section of an alphabetic character etc. by MTF amendment processing can be 
prevented. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the example of this invention. 

LDraw|ng_2] It is the example of the filter factor of the high-pass filter of this invention. 

EQrajwmg_3] It is the example of a configuration of the amount translation table of edges of this 

invention. 

[Drawing 4] It is the example of a configuration of the pixel concentration translation table of 
this invention. 

[ Drawin g 5] It is a processing flow chart concerning other examples of this invention. 
[Drawing 6] It is the example of the filter factor which extracts the amount of edges. 
[Drawing 7] It is the example of a configuration of a translation table whenever [ emphasis / of 
this invention ]. 

_______v|r__Jfl The 1st configuration which realizes processing of other examples of this invention 

is shown. 

[Drawing 9 ] It is the example of the high-pass filter with which whenever [ emphasis ] differ. 
£Draw«ng_10l The 2nd configuration which realizes processing of other examples of this invention 
is shown. 

[Drawing 11] The 3rd configuration which realizes processing of other examples of this invention 
is shown. 

[Drawing 12] It is the example of the filter factor of a low pass filter. 

[Drawin g 13 ] It is the example of a configuration of a translation table whenever [ for alphabetic 
characters / emphasis / which changes the amount of edges into whenever / emphasis ]. 
[Drawing 14] It is the example of a configuration of a translation table whenever [ for the 
photographs which change the amount of edges into whenever / emphasis / emphasis ]. 
[Drawing 15] It is the example of a configuration of a translation table whenever [ for alphabetic 
characters / emphasis / which changes attention pixel concentration into whenever / 
emphasis ]. 

r3^ing^1_6l It is the example of a configuration of a translation table whenever [ for the 
photographs which change attention pixel concentration into whenever / emphasis / emphasis ]. 
[Description of Notations] 

1 Line Buffer 

2 Filtering Operation Part 

3 The Amount Translation Table of Edges 

4 Pixel Concentration Translation Table 

5 Shift-Amount Selection Section 

6 Barrel Shifter 

7 Adder 



[Translation done.] 
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8 If 7 HTfcSfcftfcimtttettftaiSI-pCtHa 

[0 03 7] ->7h MSftffl* 5 tt, a BB«<DX 7 i^S 
£g-3< If 7 hJ/7Ht, aSBH5©itfifc3S-3< If 
7 h*t£.fcb&LT^ h t b 

*fcscj< mt FffiEMa^. aBBHtoa^fita 

■3<MTFlfIB&gCDrt> J:t>&^MTFffllB&a#jI 40 
[0 0 3 8] /^;l/i/7^ 6(i. 7^1/2 >J y^t^SB 

2T*(BsnfcaBH*«Dxys>«*, z/7 ymmw 

5T«£tlfttii7r>7 F«7ctfL S BWctf 7 hi/7 
hf-S. CfiDxy^aflDlf 7 hi/7 hOttS, aBBIi 
©x-y >«©{*:«» 2 tU mZ.tffo-hZ'y hMW 2 © 

a BB*©x 7 1 / 4 t M'>T S o 
[0 0 3 9] *Ws7$§X*\LyYi/7 
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If 7 hi/7 h»7ctf if 7 hi/ 7 hSftftSgHXOXy 

tJ > a bb*t-^ o«s%^wr 5mt f if lEsaa^ 

[0 0 4 0] C©£5tC #S!filMT?Hu aBBH©X 
•y If 7 h 5/7 h Lfcffi** a BBiSx-^ IcMM 

aBB^tDX7^»©lf 7 hi/7 Y t, aBBSx-^ 

t (DmwwMic <t 9 m t f mjE^m^nm-r % c t we 
7> ? »^7\€i/^(i^^MT FiiiE^a^fit^n, as 

B*rSa^fgt/^S if^M T F WiE«MS%sn* © 
T\ IftfflMrfi 7 v^B^t^fLT t ®W 

[004 1] OT, *»M©»ff*WWr*. B#x- 

?tf©7 FUX^ (x, y) ©aBB^G x y^rlgG 

i j t(D7J>mVyymM*ft-DT, J-XT^ST? 

SS?tl§X7 ^»A*gElUT-5 (Xx7 7°l 0 1)o 
A=22E 1 j G (x- 1 , y- j ) 

i i 

Xx77°l 0 1 T^&^n/cX-y^BAfcS-^l^ x 
7 3 *pmbX, aiiltDx-y s?M 

t»f5-T5i/7 hMS 1^*462, (XT7 7 P 10 2) 0 

aBB«©flJ£Gfca-^t/^T, B*?ga^r-7*;l/4 

*#JHLT, aBB«©riat7otiS-r§^7h»s 2^ 

(Xt-7 7°1 0 3) o ^7hMS 1 t^7hMS 
5 (Xf 7 7° 1 0 4) o 

[0 0 4 2] x-yv'BA^tiJ^v^ hMS^VJy hS/ 

7 h LTaBB^Sfitjp^^x7 s^sriMBii*arr. 

aSB^-r— ^«D£ti*#F x y(i, Fxy = 
G + A>>S (A>>S : A^rS If 7 h L S 
7F-T§) (Xx7 7 , 10 5) o x, y^MffLT, I* 

7tT^4ttnaf, stfxx77°i 0 ncjp!D«£$8 

DjIT (X7-771 0 6) o 

[0 0 4 3] ±ISLfcHM^!jTiJ:, B«?IS0^'L S B 
^TKWbft^ MjSLfc 7 h ^7 h£D7a[oJ«B«ffl 

asg©s^fc<toT, ^©Hf^Mc-rtitf if 7 h>- 

^&#SSlT-7>©1§£Sct>±fB L fcHSSM©«^ i: 

B Bfft<Dx 7 S^M*VJn5 v> S JfMJS-T S 9 s 7 h M^7C# 

7 > ;l/«aBB*oiig^7<:^^S H^fjSf S 2^7 h Mft 
3 4#a^ffoJ; 5 fcflWfcSftSo 

[0044] <^giM2 > a 5 it, mmm z ©^370 

Xf77"2 0 17?aaBB^ 

©x<ys?***i65 0 mikmc&s aBB*?si*^^© 
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C-HBLfcfc©) %finS-rscf:k:J:oTaaiii3Ra) 

[0 0 4 5] Xf7 7"2 0 2T*(i, X>yi?M£ 

&M& OXTs &DSS) ^^i6^o I9^1^<4« 

ft, lfflR*fettr~^l/*ffi^TlWftt*#»*. H7 
& ^^03WTOa»^-r;l'<Dfll)«W"P»*. H7 

<U IcfcfJAif, x-yyiOJStWl 0 0T\ Si 
ffitiMEtf 1 0 - 3 0 © fc ? it, &m&(OjzZ^J5<Dm 

[0 0 4 6] xyi?mici&VT 1 ®M&*%%.%t£lf?lt 
fga y h ^ X b 35:*© <fc 5 fcx >y sJfcjb^&l/ > fe © Ji3i 

siitt^[R)±-rsfci6fc, fgjifigp (&bbm«js*m 

0-3 0) tO^TtX'y ^^>ait5o cntJ: 

oT&#ft{g3yh^xh#*£ff5H-3 0 ft&\ 07 
fc33V>T> a@B*fftS^0-3 OfliS<, 10-3 

[0 0 4 7] ftT, Xry72 0 ffiS 
Bifttxyi/^iS^T 5 0 M^if, Xf7^2 0 1T*$ 30 
^Sn^cx-y^at, Xr<y^2 0 2Tgffl?n^H3 

[0 0 4 8] H8&, ±lBbfc*%Ha©MH (05) % 

liisf-^ cccD3R?aH<p6W*asn?fct. 

TV^. x-yi/Mttffig|5 2 2tt, &SB*i:JSaBiS© 

iiai^^m *n^x-ys;*hLTai*-r^e & 

[ 0 0 4 9 ] X y S?&m88BB 2 5 it, WSiHSfifr P> 

5,17 ^atfm 2 6(i, u t 0 9 t ^-r ct 

[0050] Hi Otis ±El/feH50*ffl%fGEf * 50 
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SPs x«y^a%aWSfcSSIfST-^;K aBBUri 
JOT IcSlt 6 «##»EMB*k: JC5 C T *©^n**% 

WW*. 

[00 5 1] X-y^MWffig|33 3> 3 41t MT&hfcW, 

Fit) ft JH&ftft&tttt L < &S «fc -5 ICR 
J£3ftTV*. «K£«S3 2 LT 

14. ®m$s 1 9 9 2 H#*?3*£¥;fc*:#^Hi 4 0 
ppl 8 3- 1 8 6©0K <g>3 r^/^ffi CM 

¥K) MB«©««#ISI#5£j *?'[f $Bafi¥^ 

m$M Vol. J75-DI1 No. 1 PP 39-47 

1 9 9 2^1 ^fcIB^©y3"r£^fflV>^ 0 

[0 0 5 2] X 7 ^i^3ilStf St I. f-T"^ 3 
5, 3 6H Xy5>*fcjSUfcamA*titfrr*o X- 
X;V 3 5 , 3 6SX7 ^fij^VlS ifSifSSt*^ < ft 

it, 3 7tfjC^- FOif-B-^H^-F^il 

Ctlct:*), *y/M;*WtV\fc («ofr?>, < D L 
ft) £^Bf§i:ftD, ^K*— HTtt3WIS*a«>*c 

[0053] mmmwim*&Mmc^m?&T-7>v 

3 8, 3 9S, a@B^?ififc«Dfc5S^a^rttl7J-r 
r-^3 8, 3 9ttiMt!WttV^»&fc© 

FT-(i?iPLft^J; 5 fc, FT?J4ffiHME*3WH 

UTiif-^l/^ffil^tU. -TfttJ-6. X^-y-9 L 4 

oit ^gt©e^ K©£€ fix— X;b3 8© 

[0 0 5 4] x v y*Bm&3B&8& 4 Hi, c 2 rp© 



[0 0 5 5] Hi Hi, ±EUfeH5©«ia*l8BT* 

»3«D««*^r. Htfc'^T, 5 1 mmm \ tmm 

5 2«^-r>/^y7ri*l€>agBllCix-y> ? M^tb-r 
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7^5 5*Wt&tlTV-»*. 

[0056] mmm i imittfc, 7^;^ u y^issBfl 

x3cDMB{ftT-7 (PfctagffljR) t7J)\>*mkt 

vmuftft-o Ti± ganox 7 >>M£gfcB-r ^ 

it, y^^^mm^mt^oicrs^x^rsy-^^^fx 
<r> & i/ v w ax 7 -y ;P ^ fc £ 3 igg^SS-r J; 5 1 ISfiJc 2 

ftTt^T, 7^;F£l) >7lsiSgfl5 3fc£>t/>-aJ, ^7 10 
^rffl^ftUTi/^o 7^;l^i:LT02 (a) £flfl/^c 

7-f v yymmz, $mm 1 -vmwLrc t © 

[0057] x7~7«#ittia(S5 2 ftgB«zgS£, 

F^J/S^ftfcita-, X^'yf 5 5(i, P-/U7 20 
<f;l/* 5 4##X7--F*S£LfcX7^»;£3t^LTtB 
X7-f3 0 ccDn-/^X7i';l/^ 5 4ti, x-y^ilLll 

Sp|5 5 3 <Dtb73) ^IWLTX-y^Itt?. % 

I ; E-Fi©n-;U7^;WtLTli, Hi 

2^$[<D&<0£rffl^£o 

[0 0 5 8] X y ismtt&mmc^Wtfr 3 -r-7> 5 30 
7, 5 8£LT«, fijK.«i*ffli:LT0 1 3, 
£: LT0 1 4fc^fr-7;l^Mi/ 1 3o *LT, X^7 

;F5 7TM?ftfctfJXj3:jiI#iU 3f£©£S?^||fl!© 
T-7VF5 8TM2ftfcte7JMR-T£o Mfc, ftg 
m%ttMmmc^WkT%'r-7>l6 o, 6 l t LT 



a, ^ta^nM^-ffli 5, i 6*fflv\ mm^MM 

fcjSDTX-f 7^6 2&, 3£?m ?Xffi©x-7^6 

o, 6 1 -es^nfcm^^MK-TSo 

[0 0 5 9] X 7 ^Slifi^aP 6 3«, 2-QCD 40 

;bi/7X 6 5T9fiHd^gff 6 3<Dfftfj#7£t*L S BM 
WttM-rs^eTf**. fct, r— 7;b (Hi 

3, i4, is, 1 6) kifci^T, ansogp^avh? 



1 5 Fffl©r-7/W;::fc^-ai. 5 ft 
itg"t?&-3T&3&SS#f\ Hi 6 ©fit- Fffi©f - 

M^fivo Sfc, $siSfil 0£V>d<E>fciu ^K±x-y> ? 

[0 0 6 0] xy 5?iWWP6 4 it, MMfiEteiSUfcxy 
v^WHt 5 <> AWl'5/7^6 5TX7 ^«#Mfl!87£ 
tfL S B«K^7 F LT, togg§6 6-pftBHlgP©^ 

[0 0 6 1] 

^tintf, ft gBJK<DX7 ^ifeit^fitl-j^ 
[0062] r&b 2 , 7 EKo^Wlc i. tiii, ft gB 

JgcDX 7 S?M<DJz%Z tiSUfcM T F ffilB!LlI2fifife3 ft 

t> iSl?^ l^»tt*^St?ft^¥Kaifi«?&S^ 
[0 0 6 3] lf*«3s 8|3«0«i»fcJ:titfx £gH 

5ft> fiayf 7 x h^cDMifi^±LTaii 0 D pH 

[0 0 6 4] 11*^4, 6, 1 OEfOSSWtintf, 
X7v> , «ttfib7^;F^i:MT F7-Y (;^/U7^ 

- 7;F^fc j; o T ft g BH©x 7 ^SffiffiWs J; WSS 

'it stca^t/^TiaswtM t f ffijEffia*^? © 

[0 0 6 5] H^5ie«o5SWfcJ:ft«x flWS^K# 
M4*WPMT F«iE®S^ft> ^Ht^A^Bfebfc 
[0 06 6] ||5f<IH 9 fHfg©%0J!fc <t ft(f , M T F HIE 

[0SOffi¥^B^] 

[0 1 ] ^m<D%WM<D7u 7 ^HisRHT**. 
[0 2] *5SWO/^/<X7-f ;l'*©7-r;l'*flgRoffiI 

[03] *^©X7i ? fi^-r-7;Kr)Sj?ScF!j-eS 

S o 

[0 4] ^BJ<DBH«S^^r-7;FO^M"PS 

[0 5] *%B^cDffiO^M^#?»©S7P-7 L -V-h 
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[B6] x-y^MfcaiiBf*? v ^ftKcDtflrefc*. * 

[07] *aw©3i»iaaE»T-y;i'<o*ij«WT*«. 

[09] &ll§gtfgft3/W/SX7^;l/£©$|T?&3o 

[01 o] *«w©ffi©iaitw©«a*ieK , r*a2© 
rain *aw©ffi©*««io«3a*igS"r*»3© 

[012] P-^X7wvl/£©7^;l/£^$cc>0!lT"& 10 

So 

[013] xys>**5mfit^f s^raoim* 
1 4] x.yvm&&mfflc2mfrz?*MM<D%M&* 



2 
3 
4 
5 
6 
7 
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